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npeo6pa30BaTe*M, oahh noAioc KOTopux co- 
cahhch c pejibcaMH, a Apyrofi Mepe3 Bunnma- 

TCJIH — C KOHTaKTHOM CeTbK), AOIlOAHHTeAbHblft 

npoBOA, noABeuieHHbiii Mepe3 H30J»nTopbi Ha 

OnOpaX K0HT3KTH0H COTM, OTCaCblBaiOlUHe TpaHC- 
(J>opMaTopbi, oahh KOIieU fiepBHIHOH o6motkh 
K3 >KAOTO H3 KOTOpblX Mepe3 KOHAeHCaTOp flOA- 
K^IIOMCH K KOHT3KTIIOMy FlpOBOAy. a BTOpHMHOfl- 

k AonoAHHTeAbHOMy npoBOAy, npHMCM ApyrHe 

KOHUbl TOH H ApyrOH 06MOTOK nOAKJIIOMeHbl 

k peAbcy, h nepeMhiMKH, cocamhhiouihc Aonon- 

HHTeibHUH JipOBOAC pCAbC3MH, OTAUHatOU{QHC R 
TCM, MTO, C Ue/lblO nOBbllueHHfl H3AOKHOCTH, 

OHa CHaCweHa oaokom KOMMyTauHH, hmcwiuhm 
KOHT3KT curHa-ibHoro p«vie KpacHoro orHH CBe- 

TO<J>Opa, BKAIOMeHHblH Mepe3 AByxnOllOCHHK B 

pa3puB nepeMbiMKH. 
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MsoOpCTCHHO OTHOCHTCH K i.lCKrporiKlfi- 

>KeHHK> 3.icKTporioanii^viioro cucTana. 

Ue.lb H306pCTOHH« — MOBtJUICHHC HHAOK* 
HOCTH CHCTCMN. 

Ha MCpTe>Kc npHBCACHa npiiimimna.ibiiaM 
cxeMa CHcreMbt. 5 

ClICTeMa 3^CKTpOCHa6>Kei!Hn 3ACKTpime- 
ckhx )KeJie3Hhix aopor HOCTOHHUOrO TOKa 

coaep>K$iT ycTaHOB.iemiue tta TiiroBbix hoa- 
CTaHUHHx npeo6pa30BaTejiH 1, "oahh notice 
KOTopbtx coeAHHeit c pe^bcaMH 2, a Apyroii J0 

Mepe3 BblKAtOMaTeAH 3 — C KOHTaKTHOH CCTbK) 4. 

AonojiHHTeJibHbiH npoBOA 5, noABeiueHHbtH mc- 
pea H30^HTopbi 6 iia onopax 7 kohtskthoh 
ceTH 4, OTcacuBaioutHe Tp3HC(}>opM3Topbi 8. 

_0 AH H _K O HCU J16 P B H M H OH 06MOTK H K3 >KA0r0 I! 3 
KOTOpblX Mepe3 KO HACHCaTOp ~9 nOAkJliOMCH 15 
K KOHT3 KTHOMy npOBOAy, a BTOpHMHOH — K AO- 

noAHHTCAbHOMy npoBoay 5, npimeM Apyrne 

KOHUbl TOH II ApyrOH OOMOTCK nOAKAIOMCHU 

k peAbcy 2, m iicpcMbiMKH 10, coeAHiinioiuHc 

AO n O A H H TC A b H bl )1 npOBOA 5 c pcibC3MH 2. Chc- 

TeMa cuaowena 6aokom II kom MyTaunu c koh- 20 

TaKTOM I I.I, IIMCI0IHHM KOHT3KT CHrH3.n bllOrO 

peAe KpacHoro orna CBeTO<})opa 12, BKJHoqen- 
HbiH Mepe3 Aoyxno.iiociiHK 13 b pa3ptJB ncpe- 

MblMKII 10. 

CHcreMa paOoTaeT c/iCAywuiHM o6pa30M. 25 

ripH OTCyTCTBHH 3AeKTp0I10ABH>KHOrO CO- 

CTaBa 14 <3. n. c.) Ha m e >k n 0 act a h uho h h oh 
30He b peAeAiibix lUKa^ax 1 5 ee CBeroc^opOB 12 
b CHrHBAbHOM 6jiOKe l6.peAC weAToro ornfl 
h peAe 3CAeiioro othh B036y>KAeHbi h pa3MbiKaK> 
uxhmh KoiiTaKTa MM 17 it 18 peAe weAioro orHH 3 0 

pa30MKIiyTU UCHH nHT3H Mfl ABMCIbl 19 Kpaciioro 

orHH h uenn intTaiiiiH KaTy uick 6-iOKa 11 kom- 

MyTaUHll.C KOHT3KTOM 11.1. FlpH 3TOM 113 BCCX 

CBeTO<J>opax 12 3toh m e>K noAcra huhoh hoh 30Hbi 

rOpHT pa3pCtUaiOUlHH OrOtlb (WCATblH, 3CACHblft) 

h uenn bccx ce ncpeMbiMCK 10 p330MKiiyTbi 3a- $s 

MblKatOmilMII KOIIT3KT3MH OAOK3 II KOMMV- 
T3UHH. 

rio K0HT3KTH0H C€TH 4 30HbJ npOTCKaCT TOK 

rapMOHHK, o6yc.iOB.ien nun pa3HOCTbio hx na- 
iipn>keHHH iia cMe>KHbix HoACTaitminx soiibi. 
PasHocri, uanpnacciiKH co3AaeTC« ?a cmct 40 
pa3HoA Harpy jkm ua 30itax, cmokhmx c pac- 

CM3TpilB3C.MOH 30H0H. Flo AO IIO AH MTlMMlOM V 

npOBO.iy 5 npoTeKacT tok noA acmctbiicm pa;*- 

HOCTH HBUpHWCHIlit BTOpHMIUJX OflMOTOK OT- 

cacfiaaioiiiHx Tp3iio|>opM3TopoB 8 cmokhmx 
noACTaiimiH. 3th 06a tokb hmcwt paaiiyio hiyih- 45 
miiiy h tiaxoAHTCH n npoTHBOc|ia:ic. TaKiiM 
o6pa30M ooecneminacTCH KOMncucaiiiiH MCiuaio- 
uicro qliiihhhb thtouoh ccth. 

npH HOH BACH HH 113 MOKI10ACT3 HUHOH HOH 

30iie 3. ii. c. 14 h Hoc.iCAyiomcM cro iiepCMcmc- 

HHil TOK rapMCHIIK, npOTCKBIOUUIH IIO KOHT3KT- 5 
HOH CCTH 4. MCIIHCT BCA IIMHIIV 11 Hail paBACIIHC, 
TaK K3K 3aMWK3CTCH MCpC.l 3. 11. C. 14. lu\1M 
I10RBHI1HIHHCH 113 MCiK HOACT3HH1IOHHCIH M)iW 

3. ii. c. 14 naiiiiMacT oahh ce O.iok vm.k tok 
nyrii. to u mKai^y 15 cHCKKf.jpa l2 t orpa>KAaK»- 55 
men: *iot <Viok v'kictok. pcAO :-Kr.iTtii<i oriiw 
it pen* :ic.*iciioro ornsi o^citomiviij. 1 1 pi! *ro\i 

p;nMIJK;iHHi(lti* K(Hli:tKTIJ IT II IS A<v.l- 



HI 

I 

mm miiH liaMKiiyru it iioa«jn>t h3Iiph>kchhc 
iia :i3Miiv 19 Kpaciioro oni« cncTO(J)opa 12 h iia 
KaryniKV Gaokb I I KOMMyraiuiH. Ha 3tom cbc- 
T<x}iopc 12 ropiiT KpaciiuH oroiib h kohtb kt 
1 1.1 6aokb II kom MyTamiH aaMbJKacr uenb 

IICpCMbiHKH 10, linXOAHIlieHCR okoao 3Toro cse- 

TO<Jx>pa 12. 

ECA II 3. II. C. C HOC3AOM 3aKHM3CT AB3 

6aoks — ynacTKS, to b uiKa^ax 15 CBeTO(})OpOB 
12, orpa>KAaK>uiHX 3rn yqacTKH nyTH. peAe 
weAToro othh n peAe 3e^eHoro orHfl ooccto- 

MCHbl II MepC3 pa3MbJK3K)UlHe 17 H 18 K0HT3 KTbl 

pCAe meAToro onm noAaeTCH HanpHweHHe 
iia A3MHM 19 KpacHoro onin ortonx cbcto(})o- 

pOB 12 H H3 K3TV UIKH KOMMyTaUHOHHbJX AByx- 

iio rf nociiiiKOB 13 ncpewbiMeK 10 y 3thx cbcto- 
(J)opoB. B pc3yAbTaTe 3Toro Ha AByx cbcto(()o- - 
pax ropHT KpBcuuH oroiib h uenn pacnoAowen- 

HblX B03AC 3THX CBCTO(()OpOB 12 nepeMblMCK 10 
3aMKII> r Tbl. 

Bcacactbhc 3a MNKanHH ueneA nepeMbi- 

MCK 10 TOK B AOnOAHHTCAbHOM npOBOAC 5 MeHfl- 

ct BCAiiHHiiy. h HanpasjicHHe h chob3 paaeH 
iio BCAHMHiie h npoTH Bonaio>KCJi no 4>a3e TOKy 

rapMOHHK KOHT3KTHOH CCTH, MCM 05ecneMHBa- 
CTCfl KOiMIieHCaUHH npH H3J1HMHH 3. II. C. 14 Ha 
MC/KHOACT3 HUHOH HOH 30HC 

B T3KOM COCTOHHHH CHCTCM3 3ACKTpOCIia6- 
>KCHHH liaXOAHTCH B TCMCH H6 BpCMCHH, H0K3 

3. n. c. 14 nepeMeuiaeTCB, b npeAejiax oahhx 
h Tex we 6aokob — yMacTKOB nyTH. 

npH nepexoAe 3. n. c. 14 c OAHoro 6aok3 — 
yMacTKa H3 Apyroii npbncxoAHT CAeAyiomne 

H3MCHCH HH. B IlIK3(}>y I 6 CBCTO<J)Opa 12,Orp3>K- 

Aaioiucro uepBMH 6aok— yMacroK, chsmsjis 
cp363TUBaeT pcAC >KCAToro othh, 33TCM no 
Mepe yAaAennH 3. n. c. 14 cpa6aTbiBaeT peAe 
3eAeHoro or ha. Pipit cpa6sT biBa hh h peAe weA- 
Toro oniH chhmsctch HanpH >kchh h c AaMnu 19 
KpacHoro oniH h OHa noTyxaeT h noAaeTCH hs- 
upH^KCHite Ha jiaMiiy 20 >KeAToro othh h ona 
3arop3eTcn. ripH cpa6aTbiBa hh h pe/ie 3CAeHoro 
onm c Aa MHbi 20 weAToro orHH Hanpn^eHiie 
ctiHMaeTCH h itocTynaeT Ha AaMny 2! 3eAeHoro 
onm, A3Mna 20 noTyxaer, jiaMna 21 3aropaeTCfl. 
IIoc.ic cpa6aTbiBa hhh peAe weAToro othh chh- 

M3CTCH H3lip«>KCHHeC K3TV UIKH 6AOK3 11 KOM- 
MVT3UHH II tTO K0HT3KT tl.l p33pblBaCT Uenb 

iicpcMbiMKH 10, KoropaH YCTaHoaieHa Boxie 
iicpaoro cBCTOt}>op3 12. ua kotopom 3aropaeTca 

>KCATW H oroiib. 

B iiiKa(})y CBCTo4>opa, orpa>KAaiomcro bto- 

poll GAOK — VM3CT0K I1>TH. Iia KOTOpblH Bbie3)Ka- 

ct 3. ii. c. 14, oTiisaaeT peAe jkcatoto othh. 
hah oTiiaaaKH pe.ic >KeAToro othh ii peAe aeAe- 
HorooniH. B ncpaoM CAy^ae CHHMaeTCH Hanpa- 

HCeillie C AHMIIbi 20 >KCATOrO OTHH, BO BTOpOM — 

c AaMiibi 21 3CACiioro of HH. Ha AaMny 19 Kpac- 
hoio ornH iio.inoTCH HaupH^KCHiie, OHa 3aropa- 
cich h oAHoiipcMciiiio cpa6aTbiBaeT 6aok II 

KOMMVTnmiH ll 3a.MNKaCT KOHT3 KTOM I 1.1 UCIlb 
UCpCMUMKII 10, pacnOAOWeitHOH OKOAO CBCTO- 

ijiopa. ua kotopom .KiropacTcn KpacHbi h oroiib. 

B pC.lV.lbVaiC >r»IN llOpCK.ltOMCHHH H UCHHX 
Iti'p^MKMICK :StH\*IU»MHHaorCH IIJMCHCHHC IUVIHMH- 
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.miiuoia 5 CTailllMOIIIIOfl 3UIIM TOK HipMOIIIlK KOHT3KTIIOM 

„ u ii 4,a3W roKa aonaiH..tc.ib .wo .puBoaa 5. iwj i a0 na«iiw.ibMoro npomui 5 pauHM 

H $33* TOK3 "PM0M..K B KOHTaKTHOH CCTH 4 DC3yJ1KTaTe 3TOPO ManiHTHUC HOW OfiOHX 

npoucxoAaiUHM BC^eaciB* ^P^" 1 ™ tokob KOMncHciipywr apyr apyra h b uenax 
3. n. c 14 no » e ^««»w" H, ' 0M ^ 5 cbwh noMexa ot koiit3kthoh -ctm hc bo3hh- 
TaKHM o6pa30M. npH abidkchhh 3. n. c. h h 
pacnojio>KeH«H ero b ji»6oh TOine mokiioji- 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 1 8, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1 .1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 1 0, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact, 11.1, breaks the circuit of the jumper, 1 0, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 

Prepared by: V. KochetkoV 
Editor: L. Pchelinskaia Copy Editor: I. Veres Proofreader: A. Zimokosov 
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